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Adobe Building : Early Stage 

Ongoing Process : Technical Drawings 



This pilot building has been conceived to 
propose several constructive options. The left 
half side (A) and the left one (B) have different 
technical solutions. 
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The site was chosen in close cooperation with 
the authorities involved in the program. 
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Adobe Building : Early Stage 


Ongoing Process : Site Selection 



The steeply sloping of the site has imposed 
an important work of preliminary terracing. 
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Adobe Building : Early Stage 


Ongoing Process : Terracing 
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Adobe Building : Early Stage 


Ongoing Process : Adobe Production 


After testing several soil-sand-fiber ratios, 
the fitting mixture was found. 
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Adobe Building : Early Stage 
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Ongoing Process : Setting up 


The position of the building is the result of compromise between the 
needs of future users and the several constraints of the site 
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Adobe Building: Implementation 


Ongoing Process : Digging Trenches 



The foundations trenches (see plan above) were 50 cm 
deep and 40 cm wide. 
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Adobe Building : Masonry Works 


Ongoing Process : Stone Foundation 



After laying 3 cm of lean concrete on the 
bottom of the trench (150kg/m 3 ), stones are 
put in place with cement mortar. 
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Adobe Building : Masonry Works 


Ongoing Process : Stone footings 



In order to protect the base of the walls from 
friction and water erosion, a 30 cm high stone- 
cement base has been foreseen. 

Great attention has been paid to prevent 
corners damages, to drain rain water away and 
to make a smooth and good looking external 
surface. 
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Adobe Building : Masonry Works 


DPC course 

fired brick 

lower ring beam 
(see technical specifications) 

stone footing 
(see technical specifications) 


stone foundation 
(see technical specifications) 

blinding concrete 
(150kg/m3) - 3 cm 


Side A: Adobe 




Ongoing Process : Lower Ring Beam 



For the lower ring beam two different solutions have been proposed 

- Side A : between two lines of fired bricks as formwork, wood lintels 
drown in a lime-sand mortar (350kg/m 3 ) 

- Side B : between two lines of fired bricks as formwork, reinforced 
concrete beam (300kg/m 3 ) 













































































































Adobe Building : Masonry Works 

Ongoing Process : Lower Ring Beam 


Side A : wood lintels drown in a lime-sand mortar (350kg/m 3 ) 
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Adobe Building : Masonry Works 



Ongoing Process : Lower Ring Beam 


Side B : reinforced concrete (300kg/m 3 ) 
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Adobe Building : Masonry Works 



Ongoing Process : Lower Ring Beam 


Central Lower Ring Beam : to preserve the 
effectiveness of both of ring beams, mostly 
in case of earthquake, the two constructive 
elements have been kept separated. 
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Adobe Building : Masonry Works 


Ongoing Process : Doorsteps 


To avoid bricks erosion over time, doorsteps are 
made out of concrete. This solution allow to keep 
continuity of the lower ring beam. 
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Adobe Building : Masonry Works 



Ongoing Process : DPC (Damp Proof Course) 


To avoid water to rise into the wall by capillarity, a 
water proof barrier has been laid just before the first 
adobe course. 

Materials standing under the DPC must be water 
resistant. 
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Adobe Building : Masonry Works 


Ongoing Process : Masonry 


Adobe blocks are laid with soil mortar; for fired 
bricks, mortar is a sand-cement-lime mixture. 
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Adobe Building : Masonry Works 

Ongoing Process : Masonry - Corner Reinforcements 

To improve earthquake resistance, reinforcements 
have been foreseen in the four angles of the building 
every four brick courses. 
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Adobe Building : Masonry Works 



Ongoing Process : Masonry-Corner Reinforcements 


To improve corner resistance, rounded stabilized Adobe (side A) and fired 
bricks (side B) have been laid. 
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Adobe Building -.Masonry Works 


Ongoing Process : Masonry - Doors and windows anchoring 




Some examples of doors anchoring 
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•The top of the walls is protected from seepages by a 
course of fired bricks and lime-cement-sand mortar. 
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Adobe Building : Masonry Works 


Ongoing Process : Masonry - Details 


•Window sills have been made out of fired bricks laid 
with lime-cement-sand mortar. 



•Ventilations have been implemented on the top of the 
windows. 
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Adobe Building : Masonry Works 


Wiring has been implemented after masonry works. 
Lines will be covered by the plaster. 


Ongoing Process : Wiring 
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Reinforcement for concrete lintels 


122 


/'V'N 

1 



26 15 15 



© 


REF. 

n 

0 

[mm] 

Lenght 

[cm] 

1 

44 

10 

116 

2 

77 

6 

48 


Concrete lintels have been prefabricated 
about five weeks before to be laid on. 
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Adobe Building : Masonry Works 



Ongoing Process : Precast Concrete Lintels 












































Adobe Building : Masonry Works 




The bearing structure is tied by 
means of two 06mm iron bars 
for each anchor point. These steel 
bars stay under the upper ring 
beam to guarantee a strong link. 
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Ongoing Process : Roof Anchoring 
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Adobe Building : Masonry Works 



Ongoing Process : Upper Ring Beam 


The upper rings have been laid at a different height. 
Since sides A and B differ, they behave differently in 
case of earthquake. Therefore they must be as 
disconnected as possible from one to another. 

Side A : wood ring beam. 

Side B : concrete ring beam between two fired bricks as 
formwork. 




















Adobe Building: Roofing 


Ongoing Process : Trusses 


The load bearing structure is composed by five trusses 
and 6 half trusses making a four slopes roof. To get the 
openings on the top of the roof, the trusses are30° 
sloped instead of the half trusses that are25° sloped. 
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Adobe Building: Roofing 

Ongoing Process : Load Bearing Structure 



The load bearing structure is composed by five trusses and six half trusses 
making a four slopes roof. To get the openings on the top the trusses are 
30° sloped instead of the half trusses that are 25° sloped. 
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Some images and details about roof implementation. 
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Adobe Building: Roofing 


Ongoing Process : Purlins 



























































Adobe Building: Roofing 



Ongoing Process : Doors and Windows 


Doors and windows have been produced 
by a workshop nearby the site. 
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Adobe Building : Finishing works 

Ongoing Process : External Plastering 


External plaster is a sand-cement-lime mixture at the ratio 
in volume of 8-1-2. Fired blocks and wood ring beam are 
not plastered. 

It has been implemented in two coats. A first raft layer to 
level wall surfaces and a second finishing layer. 
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Adobe Building : Finishing works 


Ongoing Process : Internal Plastering 


Internal plaster is a sand-cement-lime mixture up to 180 
cm and a mud plaster from 180 cm up to the top of the 
wall. Fired blocks and wood ring beam are not plastered. 



Cost of material and labour in Nyarushishi in 2014 2015 
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Cost of material and labour in Nyarushishi in 2014 2015. 
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Bill of quantities of demonstration building in Nyarushishi; 2014-2015. 
Material and labour cost for demonstration building in Nyarushishi. 
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Items 

Unit 

Unit Cast I n RWF 

Unit cost m USS 

Quantities 

Cost I n RWF 

Dost In LTS$ 

Site preparation 

m f 

30,00 

0,fi4 

167,51 

5.03 7A& 

?,i4 

Site L:-:cjh'j1 ar 

ml 

IjOSG/B 

i,53 

493,GO 

023.030/10 

594.39 

Foundation cxcar- sl ar 

ml 

IlSvU 

0,46 

43,50 

l3.502.S0 

20,00 

Stone foundation 

ml 

M97,00 

me 

43,50 

3G7.013.90 

994.99 

Stone masonry for bassement 

ml 

S_3H/H 

?,92 

43,SO 

233.9G3.l3 

340.13 

Adat-e walls 

ITV* 

2.303,90 

M* 

113,10 

2Gl.091.35 

39-1.16 

Masscnry rein Far cement at the angle (Stabiiieri adobe) 

m x 

13,439.90 

19,62 


l?4?lJ7 

25,01 

Fired bricks massanr^ (horizontal layer at the base and at the top of the walk) 

ml 

1.310,90 

1.?? 

43,SO 

92.9J4.13 

59,90 

Roof Swoadwork, waterproaFing and day fibs, includmd ha'dwarel 

Uving space £m2fr 

iol 

li,?2 

4fi,lfi 

0l9.050.G7 

55?.92 

Wood lintel an tap af windows 

ml 

04O.OO 

1.3? 

11,00 

10.340,00 

IS,09 

Window 

Unit 

36GG9.43 

S3,44 

4.00 

149.433.53 

213.76 

Interna dears 

Unit 

Sl.J4l.Gfi! 

55,04 

4.00 

209.950,40 

302.10 

iMtermldoan 

Unit 

Jb.2Al.iM 

111.30 

2.00 

lii.4Sj.20 

232.91 

Wooden rmgbcam 

ml 

M7jn 

0.31 

43, SO 

34.994,90 

39,01 

Concrete slab 

m* 

G.32i,G5 


40,30 

33.3.344/10 

35D.SS 

Internal plaster 

m J 

1 .360,00 

1.39 

159,44 

240.115,20 

350.54 

External plaster 

m* 

2.066,33 

3,00 

S3.3G 

lM.7SlJ3 

259.99 

Ceiling wrth lacal mats 

m* 

2.53-5,29 

l.?0 

40,30 

lCl3.9iy.GO 

151.12 

Flint h 

ml 

339,15 

0.49 

05,30 

13.325, m 

23,05 

Well 

ml 


S.?4 

?^5 

30.96G.32 

45,05 

Sink 

ml 

It I30j» 

29,45 

?M 

143.393/33 

20?.*? 

Lumpsum foreledtnerty 

Lumpsum 

143.9S0tfE 

2001.71 

U» 

143.950/10 

209.71 

W'atter bank and all hardware 

lumpsum 

304SOO,00 

439.33 

1JOO 

294.900/10 

430.93 

Gutters 

ml 

GJ-TOJQ 

10,03 

19,30 

104.424.j00 

152,44 

Fare me nt 

ml 


4,36 

IT,30 

04473,65 

l3?,92 



90a AL cost (labour and material] 


4.154.140,S9 ftWF 

6.-064,44 USD 




Living space 


40,&Q 

40,fi0 



Cost per ml of living space 



143,64 USD 


Ntata l: Cast i subject to change according to site specrfkity and inflation. 
Nota 2 . Cost do ™t include tanes, margin of contractors, etc... 
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Reinforced Adobe 


Items 

Unit 

Unit Cost in RWF 

U nit cost in j 
USf ! 

1 Quantities 

Cost in HWF 

■Cost in U3$ 

Site preparation 

m 2 

31X00 

0,04 

167,33 

5.027,40 

7 M 

bite Excavation 

m3 

1.0 SO, DO 

1,33 

493,60 

523.530,00 

764 P 23 

Foundation excavation 

ml 

315,00 

0,46 

43,50 

13.702,30 

20,00 

Stone feu " dat on 

ml 

3.397,00 

12,9$ 

43,50 

337.019,50 

364 P 99 

btone massonry for basement 

ml 

5.356,05 

7,32 

43,50 

232.93-3,15 

340 P 13 

Adobe walls 

m 2 

2.303,50 

3,37 

113,10 

261.091,35 

33l r l6 

Masonry reinforcement at the angle [Stabilized adobe) 

m J 

13.439,90 

19,62 

Qp35 

11.423,92 

16,6a 

F ired bricks massonry {horizontal lay er at t he base and at the tap of the wa Is) 

ml 

1.210,90 

1.77 

43 P 50 

32.674,13 

76,90 

ftoof (woodwork, waterproofing and day tile*, indudind hardware) 

Living space 
[m2fc 

10.771,30 

15,72 

4&,ia 

513,970,37 

757 P 62 

Wood lirvtel an top of windows 

ml 

2.909,44 

4,23 

11,00 

32.003,34 

46,72 

W'i ndows with F ired brick* rei nfbrcement 

unite 

33.643,70 

56,42 

4 P 00 

154.594,30 

225 P 69 

Internal door* 

unite 

31.742,60 

75,54 

4 r 00 

206.970,40 

3Q2 P l5 

External doors 

unite 

£2.936,20 

121,15 

2 P LHJ 

165.972,40 

242 P 30 

Reinforced concrete ringbeam 

ml 

4.022,57 

5,37 

43,50 

174.956,15 

255 P 45 

Concrete slab 

nr 1 

6.221,67 

9,03 

40,30 

253.344,00 

370 P 53 

Internal p3a*ter 

m- 1 

1.360,90 

1.36 

176,44 

240.117,20 

350 P 54 

External plaster 

nr 2 

2.036,35 

3,05 

33,23 

173.751,23 

253 P 65 

Ceiling with local mats 

m 2 

2.537,25 

3,70 

40,30 

103.519,30 

l51 r l2 

Plinth 

ml 

336,13 

0,4-9 

57,20 

19.227,73 

23,07 

well 

m3 

3.930,00 

5,74 

7 P S5 

30.366,22 

43,06 

Sink 

m3 

13.130,00 

26,47 

7,S£ 

142.393,02 

2Q7 P S7 

Lumpsum for electricity 

Forfait 

143.650,00 

209,71 

1 P 00 

143.650,00 

209 P 7l 

Walter tank and all hardware 

Forfait 

294.500,00 

429,93 

1,UU 

294.bCO,QO 

429 P 93 

Gutters 

ml 

6.370,00 

10,03 

15,20 

104.424,00 

152 P 44 

Pavement 

ml 

3.393,33 

4.96 

27,30 

94.473,67 

137 P 92 



TOTAL cost (labour and material) 


4.341.722,36 RWF 

6.338,28 USD 



Living space 
Cost per m2 of living space 


40,30 

106.414,76 RWF 

40,30 

155,35 USD 


Nota 1: Cost is subject to change according to site specificity and inflation. 
Nota 2 : Cost do not include taxes, margin of contractors, etc... 

AMICO R 

MaMMi 



skat 


Swiss Resource Centre and 
Consultancies for Development 


34 




























Support for cost calculation according to site context 
(cost of material and labour) and technical options. 
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Mv% n ** | 0 n 

Unit* 

tout unitiife 

Court! unilaire Frw U5$ 

Quantities 

Cout Frw 


Coin USS 

Site preparation 

m l 


m 


167.SS 

« 

■s- 

Cucauation 

ml 




Foundation excavation 

ml 




aa r su 



Fired brkk faundatior wilfi c ement/W het mortar 

ml 




43,50 



Stone foundation with ticmerit/lime rrvorLir 

ml 




4350 

*■ 


Slone iDiirliEian with earth mortar and esnerrl/lime- pointing 

ml 




4350 

* 


OdtkMi C hoove orw of the lolldwinr jJlcr ixj D vt 

Fifed brkk* foundation With ttfrierrl/Siine mortar 

ml 




4350 



Slone foundation -rtrilh eemefsl/Kme mortar 

ml 




4350 

- 


Fired brfcfc fu^s-dalitm with earth mortar and CMitmt/Km* pointing 

ml 




43,50 

- 


Store 1 foundation with earth mortar and tement/time pointing 

ml 




4350 



Adobe walk 

m3 




113,10 



Optiwin Chtxne one o( thi lolknHin| dtcnutiw 

m 1 





, 


Corner mnfoicnvnE with Fired brick 

m 1 




1,30 

- 


Corner reinforcement with itabili ted adobe 

m 1 


* 


1,30 

* 


Hofuontji Fired (Mick muwiry layer 

ml 




43,50 

- 


Optkni- Choove ow of tin following aiteffutWe 

Fired day t>ie roof 

m3 living space 




Lin lei with wooden piantk 5*7 

ml 




11,00 



Untel with wooden pianck 23*7 plus fired brkk art he 

ml 




11.00 

- 


Lintel with wooden plintk 23*7 piui adobe irche 

ml 




ll r 0G 

- 


RCC precast E ntef 

ml 




11,00 

- 


Windows 

unit* 




4,00 



WirdOWb plus- wall ic-ifilqiLEjmenl with fired tUy bricks. 

unit* 




4,00 

- 


Internal door 

unite 




4,00 

- 


Optknj Choo** one cd the foUo^ aftemath* 

External door 

unite 




2.00 



External door pkii wall reinfotiemeel. with fired clay brfcid 

unite 





■ 


Wooden ring beam with ptanek 5*7 

ml 




43,50 



ACC ring beam 

ml 




4350 

- 


Concrete vlab 

m 1 




4030 

■ 


Internal plaster 

m 1 




176,44 

* 


Extern al planter 

m 1 




BUS 

* 
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Chpl'Pm: Chouse me □! th-e iaJlDwing JlMmilive 

Ceiling. ftif l-I play w£>tid 

rlia H 

ft 1 

- 

4AJ-Q 

- 

- 

Pi in eh 

mi 

- 

57 P 2Q 

- 

- 

w*i 

rTiS 

- 

7,El5 

- 

- 


m3 

- 

TE5 

- 

- 

Electricity 

Faff lit 

- 

1X0 

- 

- 

Wats tLoid^e 

Faff ait 

- 

1X0 

- 

" 

Gutter! 

mi 

- 

1S P 2Q 

- 

- 

Paverntni 

mi 

- 

27 r aa 

- 

- 



Ollier 








TOTAL -cost (labour and material) 


- 

j 



Living space 


4D P ao 

W f ED 



Cost per m2 of living space 


- 

- 
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